Abstract-Having established in previous articles that the principle of the constancy of speed of light of Special Relativity Theory is false in general, we examine some consequences of the non-constancy of speed of light in vacuum for different Galilean reference systems. We consider the modified Lorentz transformation incorporating different speeds of light for different inertial frames and which is a result of the non-constancy of speed of light in vacuum for different Galilean reference systems, i.e., reference systems in uniform rectilinear motion with respect to each other. Some consequences of this transform including the limit speed concept, transformation of lengths, summation and transformation of velocities are considered. Results of the transformation of the electromagnetic field are given. Also discussed are some consequences of the relativity of the electromagnetic field, all under the modified Lorentz transformation. These include variance of the electric charge, transformation of the potentials, transformation of the force.
Some of the highlights of these consequences are as follows. The transformation of lengths abide by the same rule as in Special Relativity Theory, at least in form. Transformation of time intervals and velocities now involve the speeds of light in vacuum for both inertial frames in distinction from Special Relativity Theory. The invariance of charge no longer applies and charge measured depends on the reference frame the measurement is made from. Force acting on a charge q in an external electromagnetic field has the same form as in Special Relativity Theory, but now because charge is no longer invariant, the force transformation also has to be modified accordingly.
INTRODUCTION
It has been established for various media with dissipation that the speed of light in vacuum for that medium becomes dependent on the speed of the medium with respect to another when the two media are in uniform rectilinear motion with respect to each other [1] [2] [3] [4] [5] . This entails requirement of a modified Lorentz transformation which incorporates different speeds of light in vacuum for different Galilean reference systems. This transformation is given in [1] . This paper presents some consequences of this transformation. We start by the statement of the transformation.
It should also be pointed out that this paper is exclusively based on [6] . The analysis given therein for Special Relativity Theory [7] has been adapted here for the fact of the non-constancy of speed of light in vacuum. Therefore the ideas of nearly all the proofs have been taken directly from this reference.
SOME CONSEQUENCES OF THE MODIFIED LORENTZ TRANSFORMATION

The Limit Speed Concept
In order for formulas (1) and (2) 
Transformation of Lengths
In frame K , let the coordinates of the end points of a rod placed on the O x axis be A (x 1 , 0, 0) and B (x 2 , 0, 0) (we assume x 2 > x 1 ). Whatever t is, the l value which is defined by l = x 2 − x 1 , equals the length of the stationary rod. Let us try to define the length of this rod as observed from K in the following way. The l value which is defined by l = x 2 − x 1 , equals the length of the rod as observed from K. This is called 'the length of the rod in motion', whereas l is called the 'length at rest'. Let us observe that
where t 1 and t 2 are the times the observer measures x 1 and x 2 . To measure l = x 2 − x 1 accurately, measure x 1 and x 2 simultaneously, so that
From which we have
This indicates that the rod appears shorter in the K frame than in K where it is stationary, i.e., the motion has caused the rod to contract. Length contraction is independent of c and c as the formula (3a) indicates. It depends only on r which is the same for both K and K . Therefore length contractions are not different for observers in frames K and K for lengths in K and K respectively. We can easily verify that for every rod which is parallel to O x , a contraction as in (3a) is valid. However contraction does not occur for rods parallel to O y and O z . This leads to the following result. Objects in motion contract in direction of motion. Because contraction is in one dimension only, volumes of moving objects must contract as follows:
Here V is the volume of object at rest, V is the apparent volume in motion.
Transformation of Time Intervals
Let us suppose two different events occur at instants t 1 and t 2 at a fixed point A (x , 0, 0) in system K . When the first event takes place point A corresponds to a point A 1 (x 1 , 0, 0) of K, and in this case the clock at A 1 indicates a value of time such as t 1 . When the second event occurs, point A will correspond to a point A 2 (x 2 , 0, 0) and at this point the clock will indicate a value of time as t 2 . The difference τ = t 2 − t 1 is the time difference between two events as measured in K between the same events. If (1d) is written for t 1 and t 2 at point A , and subtracted side by side,
will be found. This shows that the time interval between two events as measured in K is proportional to the corresponding time interval in K , with proportionality constant of α( c c ). Based on (4a) we can state that an event that occurs with frequency υ in system K will be observed as if occurring with a frequency υ in K such that
Since c, c > 0, if υ > 0, then υ > 0, because α > 0.
Summation and Transformation of Velocities
We assumed the system K moves in the Ox direction with a constant speed v 1 . If an object moving in the O x direction in K has speed u as measured from K , what will the speed of this object be according to measurements of observers in K? It must be stressed that we have to find the total (or resultant) of two speeds measured from different Galilean systems. We can immediately state that the result will be different from u + v 1 . Let the position of a point A in motion in K be given by the functions
that are dependent on t . Components of the u velocity vector of this point are as follows:
During the motion, the position of the point A ∈ K corresponding to A , will be a function of t. The functions x(t), y(t) and z(t) that determine this position, can be found by eliminating t between (5a) and (1) . The velocity of the point A in system K is called the velocity of A observed from K, or its 'relative velocity' with respect to K. The components
dt of this velocity can be compared as follows using (1) and (5b):
TRANSFORMATION OF THE ELECTROMAGNETIC FIELD
Transformation of the electromagnetic field as per the modified Lorentz transformation of [1] was given in [1] . We repeat these results here again for completeness.
In the above r = √ α 2 −1 α , E and H stand for the electric and magnetic fields, D and B stand for the displacement and magnetic flux densities and ρ and J are the volume charge and surface current densities, with the subscripts on them representing the respective components in Cartesian coordinates. These results were obtained using the standard approach as under the classical Lorentz transformation and adhering to the principle of relativity.
SOME CONSEQUENCES OF THE RELATIVITY OF THE ELECTROMAGNETIC FIELD
Knowledge of the relations between the expressions of a certain electromagnetic field in systems K and K , will help reveal the relations between other quantities expressed in terms of these quantities. Here below we shall touch upon some of these.
Variance of the Electric Charge
Consider an electrified object ϑ moving with velocity v 1 with respect to frame K. Here ϑ takes the place of the reference frame K mentioned in above paragraphs. Assume the density of charge in ϑ is independent of t . As per the inverse of relation (13) 
Transformation of the Potentials
Let the expressions of the potentials that an electromagnetic field derives from, be V (x, y, z, t), A(x, y, z, t) and V (x , y , z , t ), A (x , y , z , t ) in K and K respectively. Because of (7a),
can be written and
can be found. Similarly from (10b) we have: Consider a point charge q which can freely move in an external electromagnetic field (see [8] for the concept of 'external electromagnetic field'). If the velocities of this charge in systems K and K are denoted by u and u , the expressions in K and K of the force acting on it will be as follows, as per the relativity principle and Section 4.1:
Here β is a proportionality constant that is determined in Subsection 4.1. There we proved that the factor β is equal to c/c for an arbitrary electrified object. It will equally apply for a point charge as well.
If by considering (7a), (8a), and (9a) along with (10b), (11b), (12b), we can eliminate E, E , B and B in (17), we shall obtain a relation between F and F . This relation, which shall depend on u and u , shall be a general relation that will transform expressions in K and K , of any force field into each other. We shall not consider this general case here. We want to consider the special relation that will transform F and F into each other, when the speed of the charge in system K is zero.
In this special case, u = 0, and by Section 2, u = v 1 will hold. In this case, if the expression for E , given by (7a), (8a) and (9a) is carried into (17b),
will result. On the other hand noting that F · v 1 = q E · v 1 and that v 1 × B = F q − E, we obtain
This is the transformation formula for the force acting on a point charge with zero speed in K . If we scalar multiply both sides of (17d) by v 1 , we shall find
Taking this into consideration, if we solve for F from (17d),
shall be obtained. While (17d) and (17f) are used, it should be borne in mind that it is assumed that in the system where F is measured, the velocity of the point is zero at the instant of measurement.
On the other hand, as noted above β = c/c through out.
